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1. INTRODUCTION 

This Quality Assurance Project Plan (QAPP) provides the quality assurance/quality control 
(QA/QC) requirements for sediment sampling activities to be conducted at the West Branch of 
the Grand Calumet River (WBGCR), Hammond, Indiana, by Foster Wheeler Environmental 
Corporation (Foster Wheeler Environmental) under the direction of the Grand Calumet River 
Restoration Fund (GCRRF) Council.  The objective of this QAPP is to ensure that data quality 
requirements are established and fulfilled pertaining to collecting and evaluating site data.  This 
QAPP has been prepared to define the QA and QC activities to be implemented, to ensure the 
integrity of the work to be performed at the site, and to ensure that the data collected will be of 
the appropriate type and quality needed for the intended use.   

This QAPP has been prepared by Foster Wheeler Environmental in accordance with the 
requirements of the Scope of Work (SOW) for Task Order 02-Y037 of Contract 1448-98695-98-
C008, dated February 4, 2002.  The QAPP was prepared for the U.S. Fish and Wildlife Service 
(USFWS) Environmental and Facility Compliance Office at the request and direction of the 
USFWS – Bloomington Field Office as a project planning document for the implementation of 
the chemical, physical, and toxicological characterization of the West Branch of the Grand 
Calumet River (GCR), Indiana.  The USFWS is acting as the contracting agency on behalf of the 
GCRRF Council, which is composed of USFWS, Indiana Department of Environmental 
Management (IDEM), U.S. Environmental Protection Agency (EPA), and Indiana Department of 
Natural Resources (IDNR).  

This plan has been prepared and reviewed in accordance with Foster Wheeler Environmental’s 
Corporate Quality Assurance Program (Foster Wheeler Environmental, 1995) and the EPA 
Requirements for Quality Assurance Project Plans for Environmental Data Operations (External 
Review Draft Final) - EPA QA/R-5 (EPA, 1998).  Related documents referenced in this QAPP 
include the Field Sampling and Analysis Plan (FSAP), which describes field sampling activities, 
and the Environmental Health and Safety (EHS) Plan.  All field activities will be performed in 
compliance with the FSAP.  All parties generating data under this program are responsible for 
implementing the requirements presented in this QAPP.   

1.1 PROJECT OBJECTIVE 

The objective of this project is to characterize the sediments in the WBGCR.  Samples will be 
collected to evaluate the chemical and physical characteristics of the sediment.  Surface water 
samples will also be collected.  These samples will be analyzed for chemicals of concern and will 
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also be used for the elutriate and column settling tests.  The data resulting from the sampling 
activities will be used to determine the possible need for remediation of the sediments and 
possible future development alternatives for remediation and restoration of the river. 

1.2 PROJECT BACKGROUND 

Currently, the GCRRF Council monitors activities related to this project per the Memorandum of 
Understanding among the EPA, USFWS, IDNR and IDEM.  The goal of the parties is to address 
the effects of sediment contamination in the WBGCR, specifically for the purpose of addressing 
and correcting environmental contamination in the area of concern, including the cleanup of 
contaminated sediments in GCR, and the remediation and restoration of natural resource 
damages within the area of concern. 

The Grand Calumet River is located in Lake County in northwestern Indiana (Figure 1-1).  The 
river’s watershed is relatively flat and comprises approximately 22 square miles of northern 
Indiana.  The surrounding area, which represents one of the most heavily industrialized areas in 
the United States, contains steel mills and heavy manufacturing sites associated with the steel 
industry, petroleum-related land uses, packaging operations, chemical processing plants, and 
other industrial land uses.  The land surrounding the river is primarily industrial and commercial 
interspersed with residential areas.  The project area evaluated in this phase of work includes the 
west branch of the river extending from Indianapolis Blvd. west to the Indiana/Illinois state line. 

The sediments are highly contaminated with heavy metals and various organic compounds 
including semivolatile organic compounds (SVOCs), chlorinated pesticides, and polychlorinated 
biphenyls (PCBs). 

1.3 PROJECT DESCRIPTION 

The primary tasks that will be completed for this project include sediment and water sample 
collection within the WBGCR.  Sediment samples will be collected using a Vibracore technique.  
Water samples will be collected using a grab technique.  Samples will be analyzed for project-
specific parameters to evaluate the chemical and physical characteristics of the site.  The 
chemical parameters of interest include pesticides, PCBs, PCB congeners, SVOCs, acid volatile 
sulfides (AVS), metals, oil and grease, and total organic carbon (TOC).  Physical parameters of 
interest include Atterberg limits, specific gravity, moisture, and grain size. 
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2. PROJECT ORGANIZATION AND RESPONSIBILITY 

Although QA/QC responsibilities lie principally with the Foster Wheeler Environmental Project 
Manager (PM) and QA Manager, proper implementation of QA/QC requirements necessitate that 
the entire project staff be cognizant of all procedures and goals.  A field program organization 
chart is presented as Figure 2-1. 

Mark Herrenkohl will be the PM for the WBGCR investigation.  He will be responsible for 
implementing and executing the technical, QA, and administrative aspects of the investigation, 
including the overall management of the project team.  The PM is also accountable for ensuring 
that the investigation is conducted in accordance with applicable plans and guidelines, including 
the FSAP, the QAPP, and the EHS Plan.  In addition, the PM will communicate all technical, QA 
and administrative matters to the GCRRF Project Manager.  He will ensure that any deviations 
from the approved FSAP, QAPP, and/or EHS Plan are documented in Field Change Request 
(FCR) forms, communicated to GCRRF, and approved before implementation.  The PM is 
responsible for overseeing the preparation of project deliverables to be submitted by Foster 
Wheeler Environmental. 

The overall management of the project-specific QA activities is the responsibility of the QA 
Manager, Pamela Moss.  The QA Manager, or her designee, is responsible for implementation of 
site-specific QA activities, including field and laboratory quality control.  In addition, the QA 
Manager or her designee will coordinate with the PM and other project staff, as applicable, 
during the reduction, review and reporting of analytical data.   

The Field Operations Lead (FOL), Mr. Bob Feldpausch, is responsible for managing and 
supervising the field investigation program and providing consultation and decision-making on 
day-to-day issues relating to the sampling activities.  The FOL shall monitor the sampling to 
ensure that operations are consistent with plans and procedures, and that the data acquired meets 
the analytical and data quality needs.  When necessary, the FOL will document any deviations 
from the plans and procedures for approval. 

The Foster Wheeler Environmental Health and Safety Manager, Ms. Jennifer Hawkins, is 
responsible for the implementation of the site-specific EHS Plan.  The Health and Safety 
Manager, through the cross-trained FOL, shall advise the project staff on health and safety issues, 
conduct health and safety training sessions, and monitor the effectiveness of the health and safety 
program conducted in the field. 
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Figure 2-1. Program Organization Structure 
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The services of several subcontractors (e.g., land surveyors, laboratory services, data validation) 
will also be necessary for the performance of the field investigation and implementation of 
project objectives.  The PM, with assistance from the FOL as necessary and appropriate, will be 
the primary liaison between Foster Wheeler Environmental, the GCRRF Project Manager, and 
each of the subcontractors.  Subcontractors are responsible for performing work according to the 
requirements in this QAPP.   

Severn Trent Laboratories (STL), University Park, Illinois, will perform the chemical analysis on 
the sediment samples collected for this project.  The project manager at STL will be Mr. Eric 
Lang.  Columbia Analytical Services in Kelso, Washington will analyze the water samples.  The 
geotechnical analyses will be performed by Soil Technologies, Inc. (STI) in Bainbridge Island, 
Washington.  The project manager at each laboratory will be responsible for coordination with 
Foster Wheeler Environmental, QAPP implementation, and analytical data quality. 
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3. QUALITY ASSURANCE OBJECTIVES 

This section of the QAPP documents the project data quality objectives (DQOs) and establishes 
the performance criteria for the planning and measurement system that will be used to generate 
data.  DQOs apply to field and analytical data, as well as data verification, reduction, and 
evaluation activities.  The QC requirements for this project include procedures to promote data 
quality and collect QC samples that provide data of a measurable quality. 

3.1 DATA QUALITY OBJECTIVE PROCESS 

DQOs provide criteria against which project performance can be evaluated to determine whether 
the overall project QA objectives are met.  The objectives will be met by collecting data of 
sufficient quality and quantity that can be used for the intended purposes.  DQOs can be defined 
as what the end user expects to obtain from the analysis results.  DQOs are developed through a 
seven-step process.  The DQOs for this project are defined below using the seven-step process 
described in EPA’s Guidance for the Data Quality Objective Process (EPA, 2000). 

State the Problem.  Sediment and water samples must be collected within the WBGCR to 
characterize the nature and extent of contamination in the river in support of restoration 
alternatives development and evaluation for this part of the Grand Calumet River.     

Identify the Decision.  A decision must be made from the data collected to determine whether 
target analytes are present in sediments at levels exceeding the project-specific action levels as 
defined by the GCRRF. 

Identify Inputs to the Decision.  Inputs to the decision include the following: 

�� Analytical data resulting from sediment and water samples collected within the river  

�� Project-specific action levels 

�� Analytical method reporting limits 

�� Existing data from previous site investigations (if needed) 

Define the Study Boundaries.  Data collected in this study will focus on the target analytes 
known to exist at the site.  The geographic boundaries of this study include the sediment  (to a 
depth of approximately 12 feet) and surface water at the sediment sample locations.     
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Develop a Decision Rule.  The decision rules are defined as follows: 

�� If target analytes are not detected at concentrations above the Contract Required 
Quantitation Limit (CRQLs), no further action is required. 

�� If target analytes are detected above CRQLs, the data will be used to evaluate the nature 
and extent of contamination for the purpose of evaluating the need for remediation and/or 
restoration of the river sediments. 

Specify Limits on Decision Errors.  The decision rules will be applied using valid analytical data 
derived from the samples.  Samples have been selected to be representative of the tests being 
conducted.  Method data quality requirements for precision and accuracy will be used to 
determine the validity or usability of the data.  The analytical method precision and accuracy 
requirements are defined in the individual laboratory procedures and laboratory quality assurance 
plans. 

Optimize the Design for Obtaining Data.  Historical information related to the source(s), the 
locations of the source(s), patterns of contaminant deposition, and the technical characteristics of 
the contaminants and the media have been utilized to determine the most cost-effective design 
for sample collection.  This study will be performed to allow for minimization of the number and 
types of samples collected while supplying sufficient data upon which to apply the decision rules. 

3.2 DATA ASSURANCE OBJECTIVES 

The DQO process provides a logical basis for linking the QA/QC procedures to the intended use 
of the data, primarily through the decision maker’s acceptable limits on decision error.  The 
overall QA/QC objective for the field investigation is to develop and implement procedures that 
will provide data of known and documented quality.  QA/QC characteristics for data include 
precision, accuracy, representativeness, completeness, and comparability (PARCC).  This section 
provides a description of specific routine procedures to assess PARCC parameters.  The QA 
objectives for analytical data for the field samples include the following, where appropriate. 

3.2.1 Precision 

Precision is the measurement of agreement in repeated tests of the same or identical samples, 
under prescribed conditions.  Analytical precision can be expressed in terms of standard 
deviation (SD), relative standard deviation (RSD) and/or relative percent difference (RPD).  The 
precision of analytical environmental samples has two components:  laboratory precision and 
sampling precision.  Laboratory precision is determined by replicate measurements of laboratory 
duplicates and by analysis of reference materials.  Generally, results from the matrix spike 
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(MS)/matrix spike duplicate (MSD) samples and laboratory duplicate samples are used to 
measure laboratory precision.  The precision requirements for the laboratory analyses are 
specified in the appropriate laboratory Standard Operating Procedures (SOPs) and analytical 
methodologies.  The precision of the field sampling effort is determined by the analysis of field 
duplicate samples (see Section 9.1.1).  Field duplicate analysis will be performed at a rate of 5 
percent (i.e., one duplicate collected for every 20 samples). 

3.2.2 Accuracy 

Accuracy is the degree of agreement of a measured sample result or average of results with an 
accepted reference or true value.  It is the quantitative measurement of the bias of a system, and it 
is usually expressed in terms of percent recovery (%R).  The accuracy of the sample analyses will 
be determined in accordance with the specifications contained in the  laboratory SOPs 
established through the evaluation of surrogate spike, MS and/or MSD samples.   

3.2.3 Representativeness 

Representativeness expresses the degree to which the results of the analyses accurately and 
precisely represent a characteristic of a population, a process condition, or an environmental 
condition.  In this case, representativeness is the degree to which the data reflect the 
contaminants present and their concentration magnitudes in the sampled site areas.  
Representativeness of data will be ensured through the selection of proper sampling locations and 
implementation of approved sampling procedures.  Results from environmental field duplicate 
sample analyses can be used to assess representativeness, in addition to precision. 

3.2.4 Comparability 

Comparability represents the degree of confidence with which results from two or more data sets, 
or two or more laboratories, may be compared.  To achieve comparability, standard 
environmental methodologies (as prescribed in the procedures outlined in the FSAP, the QAPP, 
and the laboratory SOPs) will be employed in the field and in the laboratory.   

3.2.5 Completeness 

Completeness is defined as the percentage of samples that meet or exceed all the criteria objective 
levels for accuracy, precision and reporting limits within a defined time period or event.  It is the 
measure of the number of data “points” that are judged as valid, usable results.  Completeness can 
be ensured by collecting an adequate number of samples to accomplish project objectives. 
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4. OVERVIEW OF FIELD INVESTIGATION ACTIVITIES 

The scope of the proposed field activities for the sediment/water sample collection and field 
investigation includes Vibracore sediment sample collection and surface water grab sample 
collection.  Rational and procedures describing these activities are presented in the FSAP.  In 
addition, decontamination procedures for sampling equipment are also provided in the FSAP. 
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5. SAMPLE MANAGEMENT 

Identification and documentation of samples are important in maintaining data quality.  Strict 
custody procedures are necessary to ensure the integrity of the environmental samples.  Sample 
custody must be strictly maintained and carefully documented each time the sample material is 
collected, transported, received, prepared, and analyzed.  The history of each sample and its 
handling must be documented from its collection through all transfers of custody to ensure the 
integrity of the sample.  A “sample” shall be defined as a piece of physical evidence collected 
from a facility or the environment.  The control of the sample is essential to this evidentiary 
information.  The subsections below address sample identification, custody, and documentation. 

5.1 SAMPLE IDENTIFICATION 

The method of identification of a sample depends on the type of measurement or analysis 
performed.  When field in situ measurements (e.g., water temperature or conductivity) are made, 
data are recorded directly in logbooks or on field investigation forms.  Identifying information 
such as project name, station number, station location, date and time, name of sampler, field 
observations and remarks, etc., shall be recorded. 

Samples that cannot be analyzed in place must be removed and transported from the sample 
location to a laboratory or other location for analysis.  Each sample collected for off-site 
laboratory analysis during the field investigation will be specifically designated by Foster 
Wheeler Environmental for unique identification (refer to FSAP).  Information to be recorded on 
the sample label includes the project name, sample identification number (assigned by Foster 
Wheeler Environmental), sample location, date and time of sample acquisition, type and matrix 
of sample (including designation of grab or composite), analysis required, preservation (as 
necessary), and name of sampler. 

Sample identification numbers shall be assigned using at least a project identifier code 
(e.g., “WB” for West Branch of the Grand Calumet River), a letter code designating the type of 
sample (e.g., “CS” for core sample, etc.), and a number designating the sample location (e.g., “1” 
for Vibracore station 1).  Details of the sample identification numbers are included in the FSAP. 

5.2 SAMPLE CUSTODY 

Sample custody must be strictly maintained and carefully documented each time the sample 
material is collected, transported, received, prepared, and analyzed.  Custody procedures are 
necessary to ensure the integrity of the samples.  Samples collected during the field investigation 
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must be traceable from the time the samples are collected until they are disposed of and/or stored 
at the laboratory. 

5.2.1 Field Custody Procedures 

The field custody procedures are outlined below.  These procedures shall be implemented for 
each sample collected.  The field sampler shall be responsible for the care and custody of the 
samples until they are properly transferred or dispatched.  To assure the integrity of the samples, 
the samples are to be maintained in a designated, secure area and/or be custody sealed in the 
appropriate containers prior to shipment.  The following procedures should be followed to ensure 
the integrity of all samples collected. 

�� All samples should be collected as described in the FSAP. 

�� Sample information should be documented in the field logbook(s) and on field 
investigation forms (as necessary). 

�� Sample labels should be completed for each sample using waterproof ink unless 
prohibited by weather conditions (e.g., a logbook notation would explain that a pencil 
was used to fill out the sample label because a ballpoint pen would not function in 
freezing weather) with the information outlined in Section 5.1.  The sample label should 
be securely attached to the sample container. 

�� A chain-of-custody form should be completed, listing all appropriate samples.  

5.2.2 Transfer of Custody and Shipment 

The procedures for transfer of sample custody and shipment of samples to the laboratory are 
outlined below.  All samples collected for off-site analysis must follow these procedures. 

�� Samples shall be accompanied by a completed chain-of-custody record during transport, 
either supplied by the laboratory or by Foster Wheeler Environmental.  When transferring 
the possession of samples, the individuals relinquishing and receiving will sign, date, and 
note the time on the record.  This form documents sample custody transfer from the 
sampler, often through another person, to the analyst in the laboratory. 

�� Samples will be packaged properly for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate chain-of-custody record accompanying each 
shipment of coolers.  To ensure the integrity of the samples, the samples are to be 
maintained in a designated, secure area and/or be custody sealed in the appropriate 
containers prior to shipment.  The samples shall be placed in a metal or hard plastic 
cooler, filled with adequate cushioning material to minimize the possibility of container 
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breakage.  Samples are to be packed with sufficient ice to cool the samples to 4�C � 2�C.  
Shipping containers will be custody sealed for shipment to the laboratory (as appropriate). 

When a courier service is collecting the samples directly from the Site, the chain of custody form 
shall not be placed inside the cooler.  The sample coolers shall be secured with custody seals 
affixed over the lid opening in at least two locations and the cooler wrapped with strapping tape 
(without obscuring the custody seals).  Orientation “This End Up” arrows shall be drawn or 
attached on two sides of the cooler.  The chain of custody form must be signed by the courier as 
receiving possession of the samples.  Samples shall be transported to the laboratory within 48 
hours of sample collection. 

When the samples are being shipped by an overnight delivery service to the laboratory, the chain 
of custody form and any other paperwork shall be placed in a waterproof sealable plastic bag and 
taped securely to the inside lid of the cooler.  The cooler must then be secured, with custody seals 
affixed over the lid opening in at least two locations, and the cooler wrapped with strapping tape 
(without obscuring the custody seals).  Orientation “This End Up” arrows shall be drawn or 
attached on two sides of the cooler, and a completed overnight delivery service shipping label 
shall be attached to the top of the cooler.  Wide, clear tape should be used to secure the label to 
the cooler to prevent the shipping address label from being accidentally peeled off the cooler top.  
Samples to be shipped by an overnight delivery service shall be shipped within 24 hours of 
sample collection and arrive at the laboratory within 24 hours of sample shipment.  A member of 
the field team will contact the laboratory to notify them of the sample shipment. 

A copy of the chain-of-custody form will be retained by Foster Wheeler Environmental in the 
project files. 

5.2.3 Laboratory Custody Procedures 

The following list summarizes laboratory custody procedures.  More detailed protocols are 
presented in the specific SOPs. 

�� A designated sample custodian will accept custody of the shipped samples and will verify 
that the information on the sample labels matches that on the chain of custody record(s). 

�� The laboratory custodian will use the sample label number or assign a unique laboratory 
number to each sample label.  The laboratory custodian will also assure that all samples 
are transferred to the proper analyst or stored in the appropriate secure area. 
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�� Laboratory personnel are responsible for the care and custody of samples from the time 
they are received until the sample is exhausted or returned to the custodian or sample 
storage area.  The laboratory shall maintain internal chain of custody records. 

The laboratory shall communicate with Foster Wheeler Environmental personnel by telephone or 
electronic mail (email), as necessary, throughout the process of sample scheduling, shipment, 
analysis, and data reporting, to ensure that samples are properly processed.  If a problem occurs 
during sample shipment or receipt (i.e., a sample container arrives broken or with insufficient 
sample volume, a sample was not preserved correctly, a sample was not listed on the chain of 
custody, etc.), the laboratory shall immediately notify the Foster Wheeler Environmental Project 
Chemist or designee by telephone or email for resolution.  Corrective actions shall be 
documented and approved before implementation (see Section 13). 

When sample analyses and necessary QA checks have been completed in the laboratory, the 
unused portion of the sample and the sample container must be disposed of properly.  All 
identifying tags, data sheets, and laboratory records shall be retained as part of the permanent 
documentation.  Samples received by the laboratory will be retained until analyses and QA 
checks are completed. 

5.3 SAMPLE DOCUMENTATION 

Sampling information will be documented in field logbooks and on field forms.  The sampling 
team or any individual performing a particular field investigation activity shall be required to 
maintain a field logbook.  The field logbook shall be a bound weatherproof notebook, and entries 
to the logbook must be filled out legibly in ink.  Pertinent information that will be recorded in 
field logbooks includes all information that is necessary to reconstruct the investigative/sampling 
operations.  Documentation of sample activities in the field logbook shall be completed 
immediately after sampling at the location of sample collection.  Logbook entries shall contain 
all sample information, including sample number (and duplicate sample number as applicable), 
collection time, location, descriptions, field measurements, and other site- or sample-specific 
observations.  Difficulties with sample recovery and field observations (e.g., staining, visible 
contamination, etc.) must be noted if encountered. 

Logbook pages shall be consecutively numbered, and upon entry of data, the logbook pages 
require the date and the signature of the responsible project team member at the bottom of each 
page.  Corrections to the logbooks shall consist of a single strike line through the incorrect entry, 
the new accurate information, the initials of the corrector, and the date of amendment.  Any blank 
spaces/pages in the logbooks shall be crossed out with a single strike mark and signed by the 
person making the notation. 
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If photographs are taken as part of the documentation procedure, the name of the photographer, 
the date, the time, the site name, the site location, and a description of the photo shall be entered 
sequentially in the field logbook as the photographs are taken.  Once developed, the photographic 
prints shall be numbered in correspondence to the logbook numbers, and the above information 
shall be placed on the back of the photograph. 

In addition to field logbooks, field team members will use appropriate forms applicable to the 
field activities (as necessary).  Investigation forms may include boring logs, vessel logs, rig shift 
reports, or calibration/maintenance records.  Chain of custody forms shall be used for all sample 
shipments.  These forms are described in Section 5.2.2.  Examples can also be found in the 
FSAP. 
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6. ANALYTICAL REQUIREMENTS 

This section describes the analytical methods that will be used by the laboratory and the method 
requirements.  A sampling and analysis summary is provided in Table 6-1.  Specific details for 
the analytical methods are contained in the laboratory SOPs.  The laboratories will analyze 
samples using methods that are capable of achieving the target analyte CRQLs specified in  
Tables 6-2 and 6-3.  Only methods listed in this QAPP will be used to analyze project samples, 
unless prior written approval is obtained from the Foster Wheeler Environmental PM (in 
conjunction with the GCRRF).   

6.1 ANALYTICAL METHODS 

Analytical testing of the project samples, as summarized in Table 6-1, will be performed by STL 
Laboratories, Inc.  The samples will be analyzed in accordance with the EPA method 
requirements as defined in the laboratory-specific SOPs.  Laboratories will follow their SOPs for 
sample preparation, instrument maintenance, instrument calibration, and sample handling. 

The project-specific analytical parameters and associated methods to be used by the STL are as 
follows: 

�� PCBs        SW846 8082  

�� PCB Congeners       SW846 8082 Mod. 

�� Pesticides        SW846 8081A 

�� SVOCs        SW846 8270C 

�� Resource Conservation and  
Recovery Act (RCRA) Metals    SW846 6010B Trace, 7471A 

�� RCRA Metals in water     EPA 200.10, 200.12, 200.13, 245.2 
(or equivalent methods to meet CRQLs)  

�� Oil and Grease       SW846 9071B 

�� TOC        EPA 415.1/9060 

�� Dissolved Organic Carbon (DOC)    EPA 415.1  

�� Total Suspended Solids (TSS)    EPA 160.2 
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�� Acid-Volatile Sulfides – Simultaneously      
 Extractable Metals (AVS-SEM)   EPA Draft 1629 

�� Grain size        ASTM D 422 with hydrometer 

�� Atterberg Limits      ASTM D 4318-95 

�� Specific Gravity       ASTM D 854-92 

�� Moisture Content/Bulk Density    ASTM D 2216 

�� Laboratory UU Triaxial Shear    ASTM D 2850 

�� Consolidation       ASTM D 2435-90 

�� Direct Shear       ASTM D 3080 

�� Dredge Elutriate Test      DiGiano et al., 1995 

�� Modified Elutriate Test     USEPA/USACE 1998 

�� Column Settling      USEPA/USACE 1998 

6.2 ANALYTICAL METHOD LIMITS OF DETECTION 

Reporting limits for the analytical laboratory methods are defined in the method protocols 
presented above.  Laboratory reporting limits will meet the requirements of the project CRQLs as 
listed in Tables 6-2 and 6-3.  Sediment analytical data results shall be presented either in units of 
micrograms per kilogram (µg/kg) dry weight (dw) or milligrams per kilogram (mg/kg) dw.  
Water analytical data will be reported in units of micrograms per liter (µg/L) or milligrams per 
liter (mg/L). 

6.3 SAMPLE PRESERVATION 

Samples for the analytical laboratory are to be preserved (which includes ice to 4oC) prior to 
transportation and storage to prevent retard degradation or modification of chemicals in the 
samples.  Specified holding times should also be met to maintain the integrity of the sample. 

Requirements for the sample containers, preservatives, and holding times to be used during the 
investigation are provided in Table 6-4.  The procedures for the cleanliness of the containers are 
given in the SOPs of the analytical laboratory. 
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Table 6-1. Sampling and Analysis Summary for the West Branch of the Grand Calumet River 
 Field QA Samples Lab QA Samples 

Sample 
Matrix Laboratory Analysis 

No. of 
Samples* Environmental Duplicates Equipment Blanks 

MS/MSD 
Samples Total 

Sediment        
 SVOCs 88 5  5  5/5 108 
 Pesticides 88 5  5  5/5 108 
 PCBs 88 5  5  5/5 108 
 PCB Congeners 88 5  5  5/5 108 
 RCRA Metals 88 5  5  5/5 108 
 Oil and Grease 84 5  5  5/5 104 
 TOC 88 5  5  5/5 108 
 AVS-SEM 84 5  5  5/5 104 
 Grain Size 50 3  NA  NA 53 
 Atterburg Limits 25 1  NA  NA 26 
 Specific Gravity 25 1  NA  NA 26 
 Moisture Content/Bulk Density 25 1  NA  NA 26 
 Laboratory UU Triaxial Shear 14 NA  NA  NA 14 
 Consolidation 14 NA  NA  NA 14 
 Direct Shear 7 NA  NA  NA 7 
 Dredge Elutriate Test 4 NA  NA  NA 4 
 Modified Elutriate Test 4 NA  NA  NA 4 
 Column Settling 2 NA  NA  NA 2 
Water        
 Total SVOCs 10 NA  NA  1/1 12 
 Dissolved SVOCs 10 NA  NA  NA 10 
 Total Pesticides 10 NA  NA  1/1 12 
 Dissolved Pesticides 10 NA  NA  NA 10 
 Total PCBs 10 NA  NA  1/1 12 
 Dissolved PCBs 10 NA  NA  NA 10 
 Total RCRA Metals 10 NA  NA  1/1 12 
 Dissolved RCRA Metals 10 NA  NA  NA 10 
 DOC 10 NA  NA  1/1 12 
 TOC 10 NA  NA  NA 10 
 Total Suspended Solids 10 NA  NA  NA 10 

*  Estimated number of samples.  Actual number will change during field activities.  Additional sediment samples may be archived. 
    The number of environmental duplicates and MS/MSD samples will be dependent on the number of field samples collected, and shall be analyzed at a rate of 5 percent (1 per 20). 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 1 of 7 
Parameter (Method) Target Analytes CRQL Units 

PCBs Aroclor-1016 80 µg/kg 
(SW846 8082) Aroclor-1221 80 µg/kg 
 Aroclor-1232 80 µg/kg 
 Aroclor-1242 80 µg/kg 
 Aroclor-1248 60 µg/kg 
 Aroclor-1254 160 µg/kg 
 Aroclor-1260 160 µg/kg 
PCB Congeners ** 2-Chlorobiphenyl 20 µg/kg 
(SW846 8082 Mod.) 4-Chlorobiphenyl 20 µg/kg 
 2,3-Dichlorobiphenyl 1 µg/kg 
 2,4’-Dichlorobiphenyl 1 µg/kg 
 4,4’-Dichlorobiphenyl 5 µg/kg 
 2,2’,5-Trichlorobiphenyl 1 µg/kg 
 2,2,4’-Trichlorobiphenyl 10 µg/kg 
 2,4’,5-Trichlorobiphenyl 10 µg/kg 
 3,4,4’-Trichlorobiphenyl 1 µg/kg 
 2,2’,3,5’-Tetrachlorobiphenyl 1 µg/kg 
 2,2’,4,5’-Tetrachlorobiphenyl 1 µg/kg 
 2,2’,5,5’-Tetrachlorobiphenyl 1 µg/kg 
 2,3’,4,4’-Tetrachlorobiphenyl 1 µg/kg 
 2,3’,4’,5-Tetrachlorobiphenyl 1 µg/kg 
 2,4,4’,5-Tetrachlorobiphenyl 1 µg/kg 
 3,3’,4,4’-Tetrachlorobiphenyl 1 µg/kg 
 3,4,4’,5-Tetrachlorobiphenyl 1 µg/kg 
 2,2’,3,4,5’-Pentachlorobiphenyl 1 µg/kg 
 2,2’,3,4’,5-Pentachlorobiphenyl 1 µg/kg 
 2,2’,4,4’,5-Pentachlorobiphenyl 1 µg/kg 
 2,2’,4,5,5’-Pentachlorobiphenyl 1 µg/kg 
 2,3,3’,4,4’-Pentachlorobiphenyl 1 µg/kg 
 2,3,3’,4’,6-Pentachlorobiphenyl 1 µg/kg 
 2,3,4,4’,5-Pentachlorobiphenyl 1 µg/kg 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 2 of 7 
Parameter (Method) Target Analytes CRQL Units 

PCB Congeners 2,3,4,4’,6-Pentachlorobiphenyl 1 µg/kg 
(SW846 8082 Mod.) 2,3’,4,4’,5-Pentachlorobiphenyl 1 µg/kg 
 2,3’,4,4’,6-Pentachlorobiphenyl 1 µg/kg 
 2,3’,4,4’,5’-Pentachlorobiphenyl 1 µg/kg 
 3,3’,4,4’,5-Pentachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’-Hexachlorobiphenyl 1 µg/kg 
 2,2’,3,4,4’,5-Hexachlorobiphenyl 1 µg/kg 
 2,2’,3,4,5,5’-Hexachlorobiphenyl 1 µg/kg 
 2,2’,3,4’,5’,6-Hexachlorobiphenyl 1 µg/kg 
 2,2’,3,5,5’,6-Hexachlorobiphenyl 1 µg/kg 
 2,2’,4,4’,5,5’-Hexachlorobiphenyl 1 µg/kg 
 2,3,3’,4,4’,5-Hexachlorobiphenyl 1 µg/kg 
 2,3,3’,4,4’,5’-Hexachlorobiphenyl 1 µg/kg 
 2,3,3’,4,4’,6-Hexachlorobiphenyl 1 µg/kg 
 2,3’,4,4’,5,5’-Hexachlorobiphenyl 1 µg/kg 
 2,3’,4,4’,5’,6-Hexachlorobiphenyl 1 µg/kg 
 3,3’,4,4’,5,5’-Hexachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,5’,6’-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,4,4’,5’,6-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,4,4’,6,6’-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,4’,5,5’,6-Heptachlorobiphenyl 1 µg/kg 
 2,3,3’,4,4’,5,5’-Heptachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5,5’-Octachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5,6-Octachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,5’,6,6’-Octachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,5,5’,6’-Octachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,5,5’,6,6’-Octachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5,5’,6-Nonachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5,6,6’-Nonachlorobiphenyl 1 µg/kg 
 2,2’,3,3’,4,4’,5,5’,6,6’-Decachlorobiphenyl 1 µg/kg 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 3 of 7 
Parameter (Method) Target Analytes CRQL Units 

Pesticides Aldrin 8 µg/kg 
(SW846 8081A) alpha-BHC 8 µg/kg 
 beta-BHC 8 µg/kg 
 delta-BHC 8 µg/kg 
 gamma-BHC (Lindane)   8 µg/kg 
 alpha-Chlordane 80 µg/kg 
 gamma-Chlordane 80 µg/kg 
 4,4’-DDD 16 µg/kg 
 4,4’-DDE 16 µg/kg 
 4,4’-DDT 16 µg/kg 
 Dieldrin 16 µg/kg 
 Endosulfan I 8 µg/kg 
 Endosulfan II 16 µg/kg 
 Endosulfan sulfate 16 µg/kg 
 Endrin 16 µg/kg 
 Endrin Ketone 16 µg/kg 
 Heptachlor 8 µg/kg 
 Heptachlor Epoxide 8 µg/kg 
 Methoxychlor 80 µg/kg 
 Toxaphene 160 µg/kg 
SVOCs Acenaphthene 330 µg/kg 
(SW846 8270C) Acenaphthalene 330 µg/kg 
 Aniline 330* µg/kg 
 Anthracene 330 µg/kg 
 Benzidine 1600* µg/kg 
 Benzo(a)anthracene 330 µg/kg 
 Benzo(a)pyrene 330 µg/kg 
 Benzo(b)fluoranthene 330 µg/kg 
 Benzo(g,h,i)perylene 330 µg/kg 
 Benzo(k)fluoranthene 330 µg/kg 
 Benzoic Acid 1600* µg/kg 
 Benzyl Alcohol 660 µg/kg 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 4 of 7 
Parameter (Method) Target Analytes CRQL Units 

 Bis(2-chloroethoxy)methane 330 µg/kg 
 Bis(2-chloroethyl)ether 330 µg/kg 
 Bis(2-chloroisopropyl)ether 330 µg/kg 
 Bis(2-ethylhexyl)phthalate 330 µg/kg 
 4-Bromophenyl phenyl ether 330 µg/kg 
 Butylbenzyl phthalate 330 µg/kg 
 Carbazole 1600 µg/kg 
 4-Chloro-3-methyl-phenol 660 µg/kg 
 4-Chloroaniline 660 µg/kg 
 2-Chloronaphthalene 330 µg/kg 
 2-Chlorophenol 330 µg/kg 
 4-Chlorophenyl phenyl ether 330 µg/kg 
 Chrysene 330 µg/kg 
 Di-N-butyl phthalate 330 µg/kg 
 Di-N-octyl phthalate 330 µg/kg 
 Dibenzo(a,h)anthracene 330 µg/kg 
 Dibenzofuran 330 µg/kg 
 1,2-Dichlorobenzene 330 µg/kg 
 1,3-Dichlorobenzene 330 µg/kg 
 1,4-Dichlorobenzene 330 µg/kg 
 3,3’-Dichlorobenzidine 660* µg/kg 
 2,4-Dichlorophenol 330 µg/kg 
 Diethyl phthalate 330 µg/kg 
 Dimethyl phthalate 330 µg/kg 
 2,4-Dimethyl phenol 330 µg/kg 
    
 1,3-Dinitrobenzene 1600 µg/kg 
 1,4-Dinitrobenzene 1600 µg/kg 
 4,6-Dinitro-2-methylphenol 1600* µg/kg 
 2,4-Dinitrophenol 1600* µg/kg 
 2,4-Dinitrotoluene 330 µg/kg 
 2,6-Dinitrotoluene 330 µg/kg 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 5 of 7 
Parameter (Method) Target Analytes CRQL Units 

 1,2-Diphenylhydrazine 330 µg/kg 
 Fluoranthene 330 µg/kg 
 Fluorene 330 µg/kg 
 Hexachlorobenzene 330 µg/kg 
 Hexachlorobutadiene 330 µg/kg 
 Hexachlorocyclopentadiene 330 µg/kg 
 Hexachloroethane 330 µg/kg 
 Indeno(1,2,3-cd)pyrene 330 µg/kg 
 Isophorone 330 µg/kg 
 2-Methylnaphthalene 330 µg/kg 
 3-Methylphenol 330 µg/kg 
 4-Methylphenol 330 µg/kg 
 Naphthalene 330 µg/kg 
 2-Nitroaniline 1600* µg/kg 
 3-Nitroaniline 1600* µg/kg 
 4-Nitroaniline 1600* µg/kg 
 Nitrobenzene 330 µg/kg 
 2-Nitrophenol 330 µg/kg 
 4-Nitrophenol 1600* µg/kg 
 N-Nitrosodi-n-propylamine 330 µg/kg 
 N-Nitrosodimethylamine 330* µg/kg 
 N-Nitrosodiphenylamine 330 µg/kg 
 Pentachlorophenol 1600* µg/kg 
 Phenanthrene 330 µg/kg 
 Phenol 330 µg/kg 
 2-Picoline 1600 µg/kg 
 Pyrene 330 µg/kg 
 Pyridine 330* µg/kg 
 1,2,3,4-Tetrachlorobenzene 330 µg/kg 
 1,2,4,5-Tetrachlorobenzene 330 µg/kg 
 2,3,4,6-Tetrachlorophenol 1600 µg/kg 
 2,4-Toluenediamine 1600 µg/kg 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 6 of 7 
Parameter (Method) Target Analytes CRQL Units 

 1,2,4-Trichlorobenzene 330 µg/kg 
 2,4,5-Trichlorophenol 1600* µg/kg 
 2,4,6-Trichlorophenol 330 µg/kg 
RCRA Metals Arsenic 5.0 mg/kg 
(SW846 6010B) Barium 5.0 mg/kg 
 Cadmium 1.0 mg/kg 
 Chromium 5.0 mg/kg 
 Lead 5.0 mg/kg 
 Selenium 1.0 mg/kg 
 Silver 5.0 mg/kg 
(SW846 7471A) Mercury 0.2 mg/kg 
Oil and Grease (SW846 9071B) Oil and Grease 0.05 mg/kg 
TOC (SW846 9060 modified) Total Organic Carbon 500 mg/kg 
Acid Volatile Sulfides –  Cadmium 0.0016 �mole/g 
Simultaneously Extracted Metals  Copper 0.0094 �mole/g 
(AVS-SEM) (EPA Draft 1629) Lead 0.0014 �mole/g 
 Nickel 0.0051 �mole/g 
 Zinc 0.018 �mole/g 
 Antimony 0.0049 �mole/g 
 Arsenic 0.0080 �mole/g 
 Chromium 0.0035 �mole/g 
 Silver 0.0028 �mole/g 
 Mercury 0.018 �mole/g 
Grain Size (ASTM D 422) Grain size  0.1 % retained 
Atterburg Limits (ASTM D 4318-95) Atterburg Limits NA NA 
Specific Gravity (ASTM D 854-92) Specific Gravity NA NA 
Moisture Content/Bulk Density  
(ASTM D 2216) Moisture Content/Bulk Density 0.1 % 
Laboratory UU Triaxial Shear  
(ASTM D 2850) Shear Strength NA NA 
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Table 6-2. Target Analytes and Contract Required Quantitation Limits for Sediment Samples Page 7 of 7 
Parameter (Method) Target Analytes CRQL Units 

Consolidation (ASTM D 2435-90) Consolidation NA NA 
Direct Shear (ASTM D 3080) Shear Strength NA NA 
Dredge Elutriate Test (DiGiano et al. 
1995) Elutriate Test NA NA 
Modified Elutriate Test 
(USEPA/USACE 1998) Elutriate Test NA NA 
Column Settling (USEPA/USACE 
1998) Column Settling NA NA 
Notes:   
* = Laboratory reporting limit may not meet the project CRQL.  Laboratory will report to the method detection limit with results qualified as estimated. 
** = Laboratory reporting limits are listed instead of project CRQLs for the PCB congeners. 
CRQL = Contract Required Quantitation Limit as specified in Technical Specifications for the Grand Calumet River Restoration Fund Council with the exception 

of oil and grease, TOC, and AVS-SEM with detection limits from STL Laboratories, Inc. 
mg/kg = milligrams per kilograms 
�g//kg = micrograms per kilograms 
�mole/g = micromole per gram 
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Table 6-3. Target Analytes and Contract Required Quantitation Limits for Water Samples Page 1 of 4 
Parameter (Method) Target Analytes CRQL Units 

Total or Dissolved PCBs Aroclor-1016 0.010 �g/L 
(SW846 8082) Aroclor-1221 0.010 �g/L 
 Aroclor-1232 0.010 �g/L 
 Aroclor-1242 0.010 �g/L 
 Aroclor-1248 0.010 �g/L 
 Aroclor-1254 0.010 �g/L 
 Aroclor-1260 0.010 �g/L 
Total or Dissolved Pesticides Aldrin 0.050 �g/L 
(SW846 8080) alpha-BHC 0.050 �g/L 
 beta-BHC 0.050 �g/L 
 delta-BHC 0.050 �g/L 
 gamma-BHC (Lindane) 0.050 �g/L 
 alpha-Chlordane 0.004* �g/L 
 gamma-Chlordane 0.050 �g/L 
 4,4’-DDD 0.001* �g/L 
 4,4’-DDE 0.001* �g/L 
 4,4’-DDT 0.001* �g/L 
 Dieldrin 0.050 �g/L 
 Endosulfan I 0.050 �g/L 
 Endosulfan II 0.050 �g/L 
 Endosulfan sulfate 0.050 �g/L 
 Endrin 0.030 �g/L 
 Endrin Ketone 0.050 �g/L 
 Heptachlor 0.0030* �g/L 
 Heptachlor Epoxide 0.0030* �g/L 
 Methoxychlor 0.050 �g/L 
 Toxaphene 0.0002* �g/L 
Total or Dissolved SVOCs Acenaphthene 10 �g/L 
(SW846 8270C) Acenaphthalene 10 �g/L 
 Aniline 10* �g/L 
 Anthracene 10 �g/L 
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Table 6-3. Target Analytes and Contract Required Quantitation Limits for Water Samples Page 2 of 4 
Parameter (Method) Target Analytes CRQL Units 

 Benzidine 10* �g/L 
 Benzo(a)anthracene 10 �g/L 
 Benzo(a)pyrene 10 �g/L 
 Benzo(b)fluoranthene 10 �g/L 
 Benzo(g,h,i)perylene 10 �g/L 
 Benzo(k)fluoranthene 10 �g/L 
 Benzoic Acid 50 �g/L 
 Benzyl Alcohol 20 �g/L 
 Bis(2-chloroethoxy)methane 10 �g/L 
 Bis(2-chloroethyl)ether 10 �g/L 
 Bis(2-chloroisopropyl)ether 10 �g/L 
 Bis(2-ethylhexyl)phthalate 10 �g/L 
 4-Bromophenyl phenyl ether 10 �g/L 
 Butylbenzyl phthalate 10 �g/L 
 Carbazole 50 �g/L 
 4-Chloro-3-methyl-phenol 20 �g/L 
 4-Chloroaniline 20 �g/L 
 2-Chloronaphthalene 10 �g/L 
 2-Chlorophenol 10 �g/L 
 4-Chlorophenyl phenyl ether 10 �g/L 
 Chrysene 10 �g/L 
 Di-N-butyl phthalate 10 �g/L 
 Di-N-octyl phthalate 10 �g/L 
 Dibenzo(a,h)anthracene 10 �g/L 
 Dibenzofuran 10 �g/L 
 1,2-Dichlorobenzene 10 �g/L 
 1,3-Dichlorobenzene 10 �g/L 
 1,4-Dichlorobenzene 10 �g/L 
 3,3’-Dichlorobenzidine 10* �g/L 
 2,4-Dichlorophenol 10 �g/L 
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Table 6-3. Target Analytes and Contract Required Quantitation Limits for Water Samples Page 3 of 4 
Parameter (Method) Target Analytes CRQL Units 

 Diethyl phthalate 10 �g/L 
 Dimethyl phthalate 10 �g/L 
 2,4-Dimethyl phenol 10 �g/L 
 1,3-Dinitrobenzene 50 �g/L 
 1,4-Dinitrobenzene 50 �g/L 
 4,6-Dinitro-2-methylphenol 50 �g/L 
 2,4-Dinitrophenol 50 �g/L 
 2,4-Dinitrotoluene 10 �g/L 
 2,6-Dinitrotoluene 10 �g/L 
 1,2-Diphenylhydrazine (Azobenzene) 10 �g/L 
 Fluoranthene 10 �g/L 
 Fluorene 10 �g/L 
 Hexachlorobenzene 10 �g/L 
 Hexachlorobutadiene 10 �g/L 
 Hexachlorocyclopentadiene 10 �g/L 
 Hexachloroethane 10 �g/L 
 Indeno(1,2,3-cd)pyrene 10 �g/L 
 Isophorone 10 �g/L 
 2-Methylnaphthalene 10 �g/L 
 3-Methylphenol 10 �g/L 
 4-Methylphenol 10 �g/L 
 Naphthalene 10 �g/L 
 2-Nitroaniline 50 �g/L 
 3-Nitroaniline 50 �g/L 
 4-Nitroaniline 50 �g/L 
 Nitrobenzene 10 �g/L 
 2-Nitrophenol 10 �g/L 
 4-Nitrophenol 50 �g/L 
 N-Nitrosodipropylamine 10 �g/L 
 N-Nitrosodimethylamine 10* �g/L 
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Table 6-3. Target Analytes and Contract Required Quantitation Limits for Water Samples Page 4 of 4 
Parameter (Method) Target Analytes CRQL Units 

 N-Nitrosodiphenylamine 10 �g/L 
 Pentachlorophenol 50 �g/L 
 Phenanthrene 10 �g/L 
 Phenol 10 �g/L 
 2-Picoline 50 �g/L 
 Pyrene 10 �g/L 
 Pyridine 10 �g/L 
 1,2,3,4-Tetrachlorobenzene 10 �g/L 
 1,2,4,5-Tetrachlorobenzene 10 �g/L 
 2,3,4,6-Tetrachlorophenol 50 �g/L 
 2,4-Toluenediamine 50 �g/L 
 1,2,4-Trichlorobenzene 10 �g/L 
 2,4,5-Trichlorophenol 50 �g/L 
 2,4,6-Trichlorophenol 20 �g/L 
Total or Dissolved RCRA Metals Arsenic 50 �g/L 
(EPA 200.10, 200.12, 200.13) Barium 50 �g/L 
 Cadmium 1 �g/L 
 Chromium 5 �g/L 
 Lead 1 �g/L 
 Selenium 2 �g/L 
 Silver 1 �g/L 
 Zinc 50 �g/L 
(EPA 245.2) Mercury 0.5 �g/L 

TOC/DOC (EPA 415.1) 
Total Organic Carbon/Dissolved Organic 

Carbon 0.5 mg/L 
TSS (EPA 160.2) Total Suspended Solids 5 5 
Notes:   
* = Laboratory reporting limit may not meet the project CRQL.  Laboratory will report to the method detection limits with results qualified as estimated. 
CRQL = Contract Required Quantitation Limit as specified in Technical Specifications for the Grand Calumet River Restoration Fund Council with the exception 

of TOC detection limits from Columbia Analytical Services. 
mg/L = milligrams per liter 
�g/L = micrograms per liter 
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Table 6-4. Required Containers, Preservatives, and Holding Times 
Analysis Type Matrix Container Size Holding Time1 Preservation 

SVOCs Sediment 8 oz glass 
14 days extraction/40 days analysis 

 
Ice (4+/- 2oC) 
Frozen (-18oC) 

PCBs Sediment 8 oz glass 
14 days extraction/40 days analysis 

 
Ice (4+/- 2oC) 
Frozen (-18oC) 

PCB Congeners Sediment 8 oz glass 
14 days extraction/40 days analysis 

1 year until analysis 
Ice (4+/- 2oC) 
Frozen (-18oC) 

Pesticides Sediment 8 oz glass 
14 days extraction/40 days analysis 

1 year until analysis 
Ice (4+/- 2oC) 
Frozen (-18oC) 

RCRA Metals Sediment 4 oz glass 
6 months/28 days* 

 
Ice (4+/- 2oC) 
Frozen (-18oC) 

Oil and Grease Sediment 4 oz glass 28 days Ice (4+/- 2oC) 
TOC Sediment 4 oz glass 28 days Ice (4+/- 2oC) 
AVS-SEM Sediment 4 oz glass 7 days** Ice (4+/- 2oC) 
Grain size Sediment 16 oz glass 6 months Ice (4+/- 2oC) 
Atterberg Limits Sediment Inc. NA Ice (4+/- 2oC) 
Specific Gravity Sediment Inc. NA Ice (4+/- 2oC) 
Moisture Content/Bulk Density Sediment Inc. NA Ice (4+/- 2oC) 
Laboratory UU Triaxial Shear Sediment Undisturbed Core Section NA Ice (4+/- 2oC) 
Consolidation Sediment Undisturbed Core Section NA Ice (4+/- 2oC) 
Direct Shear Sediment Undisturbed Core Section NA Ice (4+/- 2oC) 
Dredge Elutriate Test Sediment 1 liter NA Ice (4+/- 2oC) 
Modified Elutriate Test Sediment 1 liter NA Ice (4+/- 2oC) 
Column Settling Sediment 40 liters NA Ice (4+/- 2oC) 
SVOCs Water One 1-liter amber glass 7 days extraction/40 days analysis Ice (4+/- 2oC) 
PCBs Water One 1-liter amber glass 7 days extraction/40 days analysis Ice (4+/- 2oC) 
Pesticides Water One 1-liter amber glass 7 days extraction/40 days analysis Ice (4+/- 2oC) 
RCRA Metals Water One 500-mL HDPE 6 months/28 days* Ice (4+/- 2oC), HNO3   pH<2 

DOC Water One 250-mL HDPE 28 days 
Ice (4+/- 2oC), H2SO4  

pH<2 
TOC Water One 250-mL HDPE 28 days Ice (4oC), H2SO4  pH<2 
TSS Water One 1-liter HDPE 28 days Ice (4+/- 2oC) 

* Holding time for mercury is 28 days.  Holding time for the other RCRA metals is 6 months.  
** Holding time not specified – assumed to be same as sulfides.  Note:  All holding times are from the date of sampling.  Samples should be analyzed as soon as 

possible after collection.  The times listed are the maximum times that samples may be held before analysis without being qualified. 
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7. SUPPLIES AND CONSUMABLES 

Supplies and consumables necessary for the field investigation will be obtained through 
appropriate commercial markets and shall meet any supply-specific requirements outlined in this 
QAPP.  All supplies and consumables will be inspected by Foster Wheeler Environmental 
personnel (e.g., the FOL or the QA Manager) prior to use.  Any supplies/consumables that do not 
meet requirements will be discarded or returned to the supplier. 

Supply-specific requirements include the following: 

�� Sampling equipment shall be manufactured from the procedural-specific material 

�� Sample bottle containers will be provided by the subcontractor laboratory 

�� Certifications from the supplier of the “cleanliness” of the bottles must be provided to 
Foster Wheeler Environmental by the laboratory and retained in the project files 

Supplies and consumables will be stored, as necessary, in a designated area on the site.  The 
storage area shall be protected from adverse conditions (e.g., weather, heat, etc.) to protect the 
supplies/consumables from possible outside contamination and breakage. 
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8. INSTRUMENT CALIBRATION AND PREVENTIVE MAINTENANCE 

This section describes the requirements for control, calibration, adjustment (if necessary) and 
preventive maintenance of instrumentation.  Instruments shall be calibrated and adjusted (if 
warranted) at specified, predetermined intervals using known, recognized standards.  All 
instruments shall be calibrated and maintained in accordance with manufacturer’s instructions. 

8.1 FIELD INSTRUMENTATION 

8.1.1 Calibration 

The FOL or his designee will be responsible for ensuring that instrumentation is of the proper 
range, type, and accuracy for the test being performed.  The FOL should also verify that all of the 
equipment is calibrated at their required frequencies, according to their specific calibration 
protocols/procedures. 

All field measurement instruments must be calibrated according to the manufacturer’s 
instructions prior to the commencement of the day’s activities.  Exceptions to this requirement 
shall be permitted only for instruments that have fixed calibrations pre-set by the equipment 
manufacturer.  Calibration information shall be documented on instrument calibration and 
maintenance log sheets or in a designated field logbook.  Information to be recorded includes the 
date, the operator, and the calibration standards (concentration, manufacturer, lot number, 
expiration date, etc.).  All project personnel using measuring equipment or instruments in the 
field shall be trained in the calibration and usage of the equipment, and are personally responsible 
for ensuring that the equipment has been properly calibrated prior to its use (see Section 12). 

In addition, all field instruments must undergo response verification checks at the end of the 
day’s activities and at any other time that the user suspects or detects anomalies in the data being 
generated.  The checks consist of exposing the instrument to a known source of analyte (e.g., the 
calibration solution), and verifying a response.  If an unacceptable instrument response is 
obtained during the check (i.e., not within specifications), the data shall be labeled suspect, the 
problem documented in the site logbook, and appropriate corrective action taken.  See  
Section 13 of this plan for further information on corrective action procedures. 

Any equipment found to be out of calibration, shall be re-calibrated.  When instrumentation is 
found to be out of calibration or damaged, an evaluation shall be made to ascertain the validity of 
previous test results since the last calibration check.  If it is necessary to ensure the acceptability 
of suspect items, the originally required tests shall be repeated (if possible) using properly 
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calibrated equipment.  Any instrument consistently found to be out of calibration shall be 
repaired or replaced. 

8.1.2 Maintenance 

Field equipment shall be maintained at its proper functional status in accordance to manufacturer 
manual specifications.  A check of the equipment shall be performed before field activities begin, 
and any potential spare parts (e.g., batteries, connectors, etc.) and maintenance tools will be 
brought on site to minimize equipment downtime during the field activities.  Visual checks of the 
equipment will be conducted on a daily basis.  Routine preventive maintenance shall be 
performed to assure proper operation of the equipment.  Any maintenance performed on field 
equipment will be documented on instrument calibration and maintenance sheets or in the 
designated field logbook, and shall be undertaken only by personnel who have the appropriate 
skills and/or training in the type of maintenance required (see Section 12). 

8.2 LABORATORY INSTRUMENTATION 

8.2.1 Calibration 

Personnel at the laboratory will be responsible for ensuring that analytical instrumentation are of 
the proper range, type, and accuracy for the test being performed, and that all of the equipment 
are calibrated at their required frequencies, according to specific laboratory SOPs. 

Laboratory equipment shall be calibrated using certified/nationally recognized standards and 
according to the laboratory SOPs.  In addition, these methods/procedures specify the appropriate 
operations to follow during calibration or when any instrument is found to be out of calibration.  
Information on and frequency for laboratory QC samples are presented in Section 9.2 and/or the 
specified laboratory SOPs. 

8.2.2 Maintenance 

The laboratory is responsible for the maintenance of their analytical equipment, in accordance 
with manufacturers’ specifications.  Analytical personnel will be responsible for ensuring that 
instrumentation is functioning properly and within specific guidelines/specifications prior to 
starting any analysis.  Maintenance, performed by either laboratory personnel or the 
manufacturer’s service personnel, will be conducted according to the manufacturer’s 
recommendations and procedures. 
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9. SAMPLE QUALITY ASSURANCE/QUALITY CONTROL 

This section discusses the types and quantities of QA/QC samples to be collected during 
implementation of the field programs.  The site-specific number and type of QA/QC samples are 
discussed in Section 6. 

9.1 FIELD QUALITY CONTROL SAMPLES 

The subsections below present general information and guidance on field QC samples, including 
definition and frequency of QC blanks.  Field QC samples will be labeled and shipped according 
to the procedures outlined in Section 5. 

9.1.1 Field Sample Duplicates 

Field sample duplicates will be analyzed by the analytical laboratory to evaluate the precision and 
reproducibility of the sampling procedures.  Field duplicate samples will be collected at a rate of 
five percent of the total samples for each specific matrix for each type of analysis (i.e., one 
duplicate for up to every 20 samples).  The duplicate samples will be collected from the same 
location and at the same time as the original environmental sample; however, the duplicate 
samples will be “coded” in such a manner that the laboratory will not be able to determine that 
the samples are field QC (i.e., “blind” duplicates).  An explanation of the duplicate “coding” 
must be written in the field logbook.  Preservation and analysis of duplicate samples will be 
identical to those for the environmental samples.  Precision of field data will be evaluated based 
on the calculation of RPD between the original and duplicate samples. 

9.1.2 Equipment Rinse Blanks 

A rinse blank (rinsate) will be collected to evaluate the potential for contamination of 
environmental samples from inadequate decontamination of field equipment.  Rinse blanks shall 
be collected by pouring contaminant-free deionized (DI) water over and/or through either 
decontaminated equipment (e.g., compositing equipment for sediment sampling) or disposable 
equipment (e.g., sampling utensils), and collecting the rinsate.  Rinse blanks will be collected at a 
frequency of five percent of the total samples for each specific matrix for each type of analysis 
(i.e., one field blank for up to every 20 samples).  Preservation and analysis of rinse blanks will 
be identical to analysis of the associated environmental samples and will follow the guidelines 
specified in Table 6-4. 
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9.2 LABORATORY QUALITY CONTROL SAMPLES 

General information and guidance on laboratory QC samples is presented below.  A summary of 
QC procedures, frequencies, criteria, and corrective actions for the samples, as determined by the 
laboratory SOPs (see Section 6), is provided in Table 9-1.  Laboratory internal QC checks will, at 
a minimum, conform to EPA method-specific QC requirements. 

9.2.1 Method Blanks 

A method blank will be analyzed with every batch of samples to ensure that contamination has 
not occurred during the analytical process.  These blank samples will consist of a portion of 
analyte-free solid that is processed through the entire sample procedure the same as an 
environmental sample.  For this project, the laboratory must use either playground sand or 
sodium sulfate as the matrix for nonaqueous method blanks.  These matrices will be subjected to 
all reagents, surrogates, internal standards, and method protocols to which the environmental 
samples are subjected. 

9.2.2 Matrix Spikes/Matrix Spike Duplicates 

Matrix spike/matrix spike duplicate (MS/MSD) samples will be used to assess precision and 
accuracy of the analytical methods.  In this procedure, two aliquots of an actual field sample are 
“spiked” by the addition of a known amount of analyte(s) and these samples are then analyzed 
identically to the field samples.  A comparison of the resulting concentration to the original 
sample concentration and among the two “spiked” sample concentrations provides information 
on the ability of the analytical procedure to generate an accurate and precise result from the 
sample.  Samples will contain sufficient volume for MS/MSD sample analysis and will be 
analyzed at a frequency of 5 percent of the total samples. 

9.2.3 Surrogate Compounds 

Surrogates (also known as System Monitoring Compounds) are compounds of known 
concentrations added to every organic analysis sample for analytical chromatography methods at 
the beginning of the sample preparation to monitor the recovery in regard to sample preparation 
and analysis.  Surrogate recoveries will be used to assess potential matrix interferences and 
potential problems resulting from sample extraction. 
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9.2.4 Internal Standards 

Internal standards are used to provide instrument correction for variation in instrument 
performance and injection volumes for analytical chromatography methods.  Internal standards 
also establish relative response factors for the analytes. 

9.2.5 Laboratory Control Sample  

Data from the Laboratory Control Sample (LCS) are used to monitor laboratory accuracy of a 
particular analytical method and to monitor laboratory performance.  Generally, one LCS is 
analyzed per analytical batch.  The LCS is an aliquot of reagent water spiked with the analytes as 
determined by the method.  The LCS percent recoveries are used to evaluate the accuracy of the 
extraction and analysis procedures. 
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Table 9-1. Summary of Analytical QC Procedure Checks, Frequencies, Acceptance Criteria, and Corrective Actions for Laboratory 
Sample Analyses                          Page 1 of 4 

Parameter Method QC Procedure Frequency Acceptance Criteria Lab Corrective Action 
Pesticides, PCBs, 
and PCB 
Congeners 

SW846 8082 and 
SW846 8081A 

ICV/CCV ICV – following initial 
calibration 
CCV – every 20 
samples 

ICV - %RSD ��20%�

CCV - ��15% from value 
average response factors 

ICV - Generate new calibration curve for that 
analyte 
CCV – Reanalyze CCV.  If CCV fails again, 
generate a new calibration curve. 

  Method Blank 1 per batch no constituent > RL Correct problem before resuming sample analysis 
  MS/MSD 1 per � 20 samples 0 - 30 RPD* Follow method specifications 
  MSB 1 per MS/MSD (� 20 

samples), immediately 
following the MS/MSD 

Compound and matrix 
specific 

Follow method specifications 

  QC check sample At the end of each 
batch, or 1 per 20 
samples, whichever is 
more frequent 

Compound and matrix 
specific 

Correct problem before resuming sample analysis 

  LCS 1 per batch 50 – 150 % R* Correct problem before resuming sample analysis 
  Surrogate Compounds all samples compound and matrix 

specific* 
Check calculations and instruments, re-extract and 
reanalyze affected samples. Allows 1 surrogate out. 

SVOCs SW846 8270C ICV/CCV ICV – following initial 
calibration 
CCV – every 12 hours 

ICV - %RSD ���30%�

CCV – per method 
SPCC/CCC requirements 

ICV - Generate new calibration curve for that 
analyte 
CCV - Reanalyze CCV.  If CCV fails again, 
generate a new calibration curve 

  Method Blank 1 per � 20 samples No constituent > RL Follow method specifications 
  MS/MSD 1 per � 20 samples 0 – 30 RPD* Follow method specifications 
  MSB 1 per MS/MSD (� 20 

samples), immediately 
following the MS/MSD 

compound and matrix 
specific 

Follow method specifications 

  LCS 1 per batch 50 – 150 % R* Correct problem before resuming sample analysis 
  QC check sample At the end of each 

batch, or 1 per 20 
samples, whichever is 
more frequent 

compound and matrix 
specific 

Correct problem before resuming sample analysis; 
reanalyze all samples preceding the failed QC 
check sample and following the last valid CCV 



Quality Assurance Project Plan September 2002 
West Branch of the Grand Calumet River Revision 1 
 
 

H:\WP\1980\19389.doc  

9-5 

Table 9-1. Summary of Analytical QC Procedure Checks, Frequencies, Acceptance Criteria, and Corrective Actions for Laboratory 
Sample Analyses                                                                               Page 2 of 4 

Parameter Method QC Procedure Frequency Acceptance Criteria Lab Corrective Action 
  Surrogate Compounds all samples compound and matrix 

specific 
Check calculations and instruments, re-
extract and reanalyze affected samples if 
more than one surrogate is out of limits 

RCRA Metals SW846 6010B, 
SW846 7471A 

ICV/CCV ICV – following initial 
calibration 
CCV – every 10 
samples 

80 – 120 % R ICV - Generate new calibration curve for 
that analyte 
CCV - Reanalyze CCV.  If CCV fails 
again, generate a new calibration curve 

  ICB/CCB Immediately following 
the ICV/CCV 

no constituent > RL If the sample concentration of the analyte 
is < 10 times the blank concentration and 
above the CRQL, the sample must be 
redigested and reanalyzed for that analyte 

  Preparation Blank 1 per batch ( � 20 
samples) 

no constituent > RL Follow method specifications 

  MS/MSD 1 per batch ( � 20 
samples) 

< 20% RPD* Follow method specifications 

  LCS 1 per batch ( � 20 
samples), immediately 
following the MS/MSD 

75 – 125 %R* Correct the problem and reanalyze all 
samples prior to the failing LCS 

  ICP Interference Check 
Sample (does not apply 
to method SW846 
7471A) 

Beginning and end of 
each analytical run 

+/- 20% of true value Correct the problem, recalibrate the 
instrument, reanalyze all samples 
following the last compliant ICP 
Interference Check Sample 

  Laboratory Duplicate 
Sample 

1 per batch < 20% RPD for analyte 
concentrations ≥ 5 times the 
CRQL; +/- CRQL for analyte 
concentrations less than 5 
times the CRQL 

Flag all the data for the samples received 
associated with that duplicate sample with 
an “*”  

Oil and Grease SW846 9071B Initial and continuing 
calibration 

Follow method 
specifications 

Follow method 
specifications 

Follow method specifications 

  Method Blank Every 10 samples No constituent > method 
MDL 

Follow method specifications 

  MS/MSD 1 per batch ( � 20 
samples) 

< 20% RPD* Follow method specifications 
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Table 9-1. Summary of Analytical QC Procedure Checks, Frequencies, Acceptance Criteria, and Corrective Actions for Laboratory 
Sample Analyses                                    Page 3 of 4 

Parameter Method QC Procedure Frequency Acceptance Criteria Lab Corrective Action 
  LCS 1 per batch ( � 20 

samples), immediately 
following the MS/MSD 

Follow method 
specifications* 

Correct the problem and reanalyze all 
samples prior to the failing LCS 

TOC/DOC EPA 415.1 Initial and continuing 
calibration 

Follow method 
specifications 

Follow method 
specifications 

Follow method specifications 

  Method Blank Every 10 samples No constituent > method 
MDL 

Follow method specifications 

  MS/MSD 1 per batch ( � 20 
samples) 

< 20% RPD* Follow method specifications 

  LCS 1 per batch ( � 20 
samples), immediately 
following the MS/MSD 

80 – 120 %R* Follow method specifications 

AVS-SEM EPA Draft 1629 Initial and continuing 
calibration 

Follow method 
specifications 

Follow method 
specifications 

Follow method specifications 

  Method Blank 1 per batch No constituent > method RL Follow method specifications 
  MS/MSD 1 per batch ( � 20 

samples) 
< 20% RPD Follow method specifications 

  LCS 1 per batch ( � 20 
samples), immediately 
following the MS/MSD 

Follow method 
specifications 

Follow method specifications 

TSS EPA 160.2 Initial and continuing 
calibration 

Follow method 
specifications 

Follow method 
specifications 

Follow method specifications 

  Method Blank Every 10 samples No constituent > method 
MDL 

Follow method specifications 

  MS/MSD 1 per batch ( � 20 
samples) 

< 20% RPD* Follow method specifications 

  LCS 1 per batch ( � 20 
samples), immediately 
following the MS/MSD 

80 – 120 %R* Follow method specifications 
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Table 9-1. Summary of Analytical QC Procedure Checks, Frequencies, Acceptance Criteria, and Corrective Actions for Laboratory 
Sample Analyses                                    Page 4 of 4 

Parameter Method QC Procedure Frequency Acceptance Criteria Lab Corrective Action 
Grain Size ASTM D 422 with 

hydrometer 
Laboratory Duplicate 
Sample 

1 per batch < 20% RPD for analyte 
concentrations ≥ 5 times the 
CRQL; +/- CRQL for analyte 
concentrations less than 5 
times the CRQL 

Flag all the data for the samples received 
associated with that duplicate sample with 
an “*”  

Atterberg Limits 

ASTM D 4318-95 Laboratory Duplicate 
Sample 

1 per batch < 20% RPD for analyte 
concentrations ≥ 5 times the 
CRQL; +/- CRQL for analyte 
concentrations less than 5 
times the CRQL 

Flag all the data for the samples received 
associated with that duplicate sample with 
an “*”  

Specific Gravity 

ASTM D 854-92 Laboratory Duplicate 
Sample 

1 per batch < 20% RPD for analyte 
concentrations ≥ 5 times the 
CRQL; +/- CRQL for analyte 
concentrations less than 5 
times the CRQL 

Flag all the data for the samples received 
associated with that duplicate sample with 
an “*”  

Moisture 
Content/Bulk 
Density 

ASTM D 2216 Laboratory Duplicate 
Sample 

1 per batch < 20% RPD  Flag all the data for the samples received 
associated with that duplicate sample with 
an “*”  

Laboratory UU 
Triaxial Shear 

ASTM D 2850 NA NA NA NA 

Consolidation ASTM D 2435-90 NA NA NA NA 

Direct Shear ASTM D 3080 NA NA NA NA 

Dredge Elutriate 
Test 

DiGiano et al. 1995 NA NA NA NA 

Modified 
Elutriate Test 

USEPA/USACE 
1998 

 NA NA NA NA 

Column Settling 
USEPA/USACE 
1998 

NA NA NA NA 

ASTM = American Society for Testing and Materials 
ICV = Initial Calibration Verification 
CCV = Continuing Calibration Verification 
MS/MSD = matrix spike/matrix spike duplicate 
MSB = matrix spike blank 
QC = Quality Control 
LCS = Laboratory Control Sample 

CRQL = Contract Required Quantitation Limit 
RPD = relative percent difference 
CCC = calibration check compound  
SPCC = system performance check compounds 
RCRA = Resource Conservation and Recovery Act 
MDL = method detection limit 

* See Laboratory limits in Attachment 2 
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10.  DATA MANAGEMENT 

Standard methods and references will be used as guidelines for data handling, reduction, 
validation, and reporting.  All data for the project will be compiled and summarized with an 
independent verification at each step in the process to prevent transcription/typographical errors.  
Any computerized entry of data will also undergo verification review. 

10.1 DATA REDUCTION 

10.1.1 Field Data Reduction 

Field instrumentation data will be reported by site personnel in field logbooks and/or on field 
investigation forms associated with the sampling event.  

10.1.2 Laboratory Data Reduction 

The analytical laboratory will tabulate and compile analytical results and associated QA/QC 
information according to method procedures.  All data generated by the laboratory will be 
reported in appropriate formats and concentration units consistent with standard EPA procedures 
and this project QAPP.  Laboratory QA/QC information required by the method protocols will be 
compiled, including the application of data QA/QC qualifiers as appropriate.  In addition, 
laboratory worksheets, laboratory notebooks, sample tracking system forms, chains-of-custody 
forms, instrument logs, and calibration records, as applicable, will be provided in the laboratory 
data packages to determine the validity of data.  Specifics on internal laboratory data reduction 
protocols are identified in the laboratory’s quality assurance plan or SOPs. 

10.1.3 Project Data Reduction 

Following receipt of the laboratory analytical results by Foster Wheeler Environmental, the data 
will be validated as indicated in Section 10.2.  The results will be compiled in a relational 
database for evaluation and presentation in an appropriate tabular form.  Where appropriate, the 
impacts of QA/QC qualifiers resulting from laboratory or external validation reviews will be 
assessed in terms of data usability.  At this time, the QA/QC qualifiers will be added to the 
project database. 
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10.1.4 Non-Direct Measurements 

If information necessary for the project has not been measured directly in the field, non-direct 
measurement data may be obtained from literature files, texts, computer databases, etc.  
References utilized will be acknowledged sources within the specific discipline.  An explanation 
of the rationale behind using the reference and a description of any concern on using the 
reference data (e.g., uncertainty, conflicting literature, etc.) shall be documented.  Non-direct 
measurement data, after usage, will be filed within the project files for the length of the project. 

10.1.5 Data Usage 

The data generated in the field, laboratory, and/or office will be used to satisfy the individual task 
requirements.  The specific equations and the calculations that are used to reduce the data in the 
acceptable format will be described and documented, as appropriate. 

10.2 DATA VALIDATION 

Data validation and usability are evaluated to determine whether or not project data conform to 
specified criteria and satisfy project DQOs.  This process involves evaluating the project data 
with respect to the DQOs and resolving any outstanding data issues to determine the certainty 
with which data may be used in making project decisions.  Data not meeting the DQO criteria 
may be classified as screening (or characterization) data and used to provide additional 
information for the project, but it may not be used in the decision-making process.    

Analytical data validation shall be completed on 100 percent of the samples.  Validation will be 
performed by qualified third-party subcontractor in accordance with the National Functional 
Guidelines for Inorganic Data Review (EPA, 1994) and National Functional Guidelines for 
Organic Data Review (EPA, 1999).  Analytical data validation will include a systematic review 
of the analytical data package for compliance with the established QC criteria.  The validation 
will consider aspects such as proper laboratory sample handling, conformance to method 
requirements, acceptable QC sample results, and proper final data reporting.  During data 
validation, any outstanding data issues will be resolved to determine the certainty with which 
data may be used in making project decisions.  Results of the data review process will be used to 
determine whether to accept, reject, or qualify the analytical results. 

The analytical laboratory will perform in-house analytical data reduction and data QA review 
prior to releasing the data to Foster Wheeler Environmental.  The purpose of the review is to 
ensure that the analysis was performed correctly and that the results were reported correctly.  The 
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laboratory review will consider data comparability, integrity, and attainment of QC criteria as 
outlined in laboratory SOPs, established in EPA methods, or described in this QAPP.  Laboratory 
reviews are typically conducted at several levels within the laboratory.  The initial review is the 
responsibility of the analyst generating the data.  The section manager may conduct a second 
level review.  Finally, the laboratory QA manager will complete a thorough audit of reports at a 
specified frequency and will review all final reports for consistency and clarity of presentation.  
The laboratory QA manager will decide whether any sample reanalysis is required and on the 
approach for any corrective actions.  The laboratory QA manager is responsible for assessing 
data quality and documenting any data that are considered  “preliminary” or “unacceptable” or 
that would caution the data user of possible unreliability.   

Qualifiers (as applicable) will be added to the project database by manual computer entry.  All 
keyed entries will be verified and signed off as checked by the QA Manager or his designee. 

10.3 DATA REPORTING 

10.3.1 Contents of Laboratory Data Reports 

The results of the laboratory analyses will be reported to the Foster Wheeler Environmental PM 
in a hardcopy report and in an electronic format.  The hardcopy report shall consist of a Contract 
Laboratory Program (CLP) type deliverable.  The hardcopy laboratory report will contain 
information such as: 

�� Title and location of the project 

�� Project identification number 

�� Name of the report 

�� Date report was prepared 

�� Name, address and telephone number of the laboratory 

�� Case narrative (noting any problems encountered in receipt or during analysis of the 
samples, and the corrective actions utilized including telephone logs, etc.) 

�� Sample identification number 

�� Name and location of sample 

�� Type of sample (e.g., water, sediment) 

�� Analysis performed 
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�� Parameter results 

�� Any special observations, circumstances, or comments that may be relevant for 
interpretation of the data 

�� Signature of laboratory manager 

Each laboratory report will also include supporting documentation, such as copies of 
chromatograms, data system printouts, laboratory QC sample recoveries and RPDs, surrogate 
recoveries, data flags, instrument and extraction blank results, check standard recoveries, initial 
calibration data, internal sample tracking documentation, sample preparation and analysis 
logbooks, and standard preparation data, as appropriate.  Each constituent tested will include the 
name of parameter, approved testing procedure references, results of analysis, and the units of the 
reported results.  The sample data results shall also be submitted in the STL standard electronic 
data format within the project-specific turnaround time. 

The electronic data report will be provided in Access and will include data in the following 
fields: 

�� Laboratory sample number 

�� Project sample identification 

�� Sample collection date 

�� Analytical method 

�� Analyte 

�� Flagging field associated with sample concentration 

�� Method detection limit 

�� Method reporting limit 

�� Sample-specific reporting limit 

�� Sample concentration 

�� Units 

�� Qualifier code 

�� Sample analysis date 

�� Sample matrix 
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10.3.2 Contents of Data Validation Reports 

The analytical data in support of the WBGCR will be validated by Laboratory Data Consultants, 
Carlsbad, California.  The data validation subcontractor will prepare a data validation report.  
The data validation report will provide a thorough evaluation of the analytical data and will 
determine whether or not the data meets the project-specific criteria for data quality.  The report 
will include a list of samples associated with the report, a discussion of quality issues of concern, 
a summary of sample result qualifications due to validation, and the signature of the validator. 

10.3.3 Contents of Management Reports 

The Foster Wheeler Environmental PM will provide weekly progress updates to the GCRRF 
members by telephone.  Following sampling activities, Foster Wheeler Environmental will 
provide to GCRFF reports summarizing all data collected in the field, followed by a report 
summarizing all sampling activities.  Additional reports required for this project include a report 
containing the analytical results from sampling and a validation report. 
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11.  PERFORMANCE AND SYSTEMS AUDITS 

Assessment activities will be conducted throughout the project to ensure compliance with the 
QAPP.  The Foster Wheeler Environmental PM and/or FOL will conduct a “readiness review” 
for field activities prior to the commencement of the investigation.  Equipment and supplies will 
be inventoried, and field instrumentation will be checked to ensure that all are in working order.  
Any maintenance activities performed during the “readiness review” are to be documented on 
instrument maintenance sheets or in a designated field logbook.  During the sampling activities, 
the FOL will be responsible for auditing field activities to ensure conformance to the FSAP.  
Auditing activities will include examination of field sampling records, field instrument operating 
records, sample collection, handling and transport in compliance with the established procedures, 
adherence to QA procedures, and appropriate chemical of concern procedures.   

Nonconformances identified during audits will generate a nonconformance report or a need for 
corrective action.  These issues will be addresses by the QA manager prior to continuing work.  
Audits will be conducted, as needed, based on the significance of work activities, level of quality 
required to meet project objectives, and status of nonconformances or corrective actions 
previously identified. 

Internal laboratory audits will be conducted by the laboratory QA department in accordance with 
the laboratory’s specific QAPP.  The analytical laboratories used for this project will be assessed 
according to standard laboratory audit procedures and internal laboratory QA requirements.  
Internal systems and performance audits will be conducted by the analytical laboratories in 
accordance with the laboratory SOPs.  These audits are typically conducted at several levels.  
From the laboratories, they shall cooperate with regulatory agency personnel with Agency-
requested internal technical systems and/or performance audits.  Surveillance of field program 
activities will be conducted by the PM and FOL.  External laboratory audits may be conducted by 
the EPA or other oversight agencies at their discretion. 
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12.  TRAINING OF PROJECT STAFF 

Foster Wheeler Environmental will establish requirements for training and qualification of 
project personnel to ensure that they are capable of performing investigation activities.  The 
Foster Wheeler Environmental QA Manager, in consultation with the Foster Wheeler 
Environmental PM, will establish and implement a program for the Foster Wheeler 
Environmental staff involved in the project, to ensure compliance with the FSAP, the QAPP, and 
the EHS Plan. 

Performance-based testing will be provided to all appropriate personnel performing project 
activities.  Foster Wheeler Environmental’s performance-based testing involves the review of the 
personnel’s work products by the Foster Wheeler Environmental PM, FOL, and/or QA Manager, 
until the monitored individual reaches the desired level of competence in performing his work 
tasks.  Once a person exhibits the required degree of competence, unannounced periodic 
monitoring is performed to ensure this level is maintained. 

12.1 PROJECT-SPECIFIC PERSONNEL TRAINING 

Project staff shall receive general training on the project objectives, the DQOs for the site, the 
FSAP, the QAPP, and the EHS Plan. 

Quality assurance training will cover, but not be solely limited to, the following: 

�� QAPP elements, including project-specific QA requirements 

�� Need for proper documentation and records maintenance 

�� Responsibilities of project personnel 

�� Handling and review of field, laboratory, and non-direct measurement data 

Foster Wheeler Environmental will assure that all personnel performing site activities shall 
receive training on their respective tasks.  In general, training shall be provided to accomplish the 
following: 

�� Initial proficiency 

�� Maintain proficiency 

�� Adapt to changes in technology, methods, or job responsibilities 

The extent of training will be commensurate with the following objectives: 
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�� Scope, complexity, and nature of the activity to be performed 

�� Prior education, experience, and proficiency of personnel 

12.2 TRAINING RECORDS 

Foster Wheeler Environmental will complete and maintain all training records in the project files.  
They will include the following, as appropriate: 

�� Attendance sheets 

�� Records of course content, including dates of training and the instructor name 

�� Training logs and curricula 

�� Personnel training record 

�� Formal qualification/certification records (as applicable) 
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13.  CORRECTIVE ACTION 

Review and implementation of systems and procedures may result in recommendations for 
corrective action.  Any deviations from the specified procedures within approved project plans 
due to unexpected site-specific conditions shall warrant corrective action.  All errors, 
deficiencies, or other problems shall be brought to the immediate attention of the Foster Wheeler 
Environmental PM, who in turn shall contact the Foster Wheeler Environmental QA Manager or 
his designee (if applicable). 

Procedures have been established to ensure that conditions adverse to data quality are promptly 
investigated, evaluated, and corrected.  The procedures for review and implementation of a 
corrective action include the following: 

�� Define the problem 

�� Investigate the cause of the problem 

�� Develop a corrective action to eliminate the problem, in consultation with the personnel 
who defined the problem and who will implement the change 

�� Complete the required form describing the change and its rationale (see below for form 
requirements) 

�� Obtain all required written approvals 

�� Implement the corrective action 

�� Verify that the change has eliminated the problem 

If any problems occur with the laboratory or analyses, the laboratory must immediately notify the 
Foster Wheeler Environmental Program Chemist.  Corrective actions must be documented on 
telephone contact log sheets, which shall become part of the written narrative of the final data 
report. 

During the field investigation, all changes to the sampling program must be documented on a 
FCR form.  FCRs shall be numbered serially, starting with the number “01.”  A copy of the FCR 
must be maintained at the site and in the project management files. 

All corrective action documentation and FCRs shall include an explanation of the problem and a 
proposed solution.  Each report must be approved by the necessary personnel (e.g., the Foster 
Wheeler Environmental PM, the GCRRF Project Manager) before implementation of the change 
occurs.  At a minimum, copies of the approved FCR form will be distributed to the Foster 
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Wheeler Environmental PM, the FOL, the QA Manager (as applicable), and the project files.  A 
typical distribution list is provided at the bottom of the form.  The Foster Wheeler Environmental 
PM shall be responsible for the controlling, tracking, implementing, and distributing of all 
identified changes/forms. 
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